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An 1nxeot1vatlon of the hot stamp method of wire marking has been completed.
The purpose of the investigation was to determine the extent of degradation to
‘the wire iasulation caused by this process. This report presents the findings
of the investigation and offers recommendations.

The information presented was obtalned from various wire manufacturers, majior
contributors in the aero-space industry, insulation materials manufacturers
and a marking machine manufacturer. 1In addition, an evaluation has been made
of sample wires marked by different companies, - s

All information shows there 1s definite degradation to the insulation. The
degree of degradation depends upon all the variables involved in the wire marking
process viz., machine Settings, wire gage, insulation material, operator training

and rontrol, degree of quality inspection applied, wear of marking type, etc.
There is aiso information to indicate a possible continuing degradatlon 0 the
marked arez during aging.

it i1s significant to note that MSFC Cable and Harness specification No. 75M30741
states, “Damage to insulation due to accidentally applied heat is sufficient
reason for rejection and replacement of the wire or cable.” It 'is basic to the
hot stamp method of wire marking that the heated type characters are impressed
into the wire insulation.

s .
A search of NASA and military specifications shows there is no applicable specifi-
cation to acply to control this condition. MIL-W-16878 is the specification to-
control ths manufacture of wire but does not apply after the wire is modified by
marking. The military specification found to reference marking reguires only
that the marking is permanent and legible.

The equipment most commonly used for hot stamp marking is made by the Kingsley
105

¥a hine Company. It is generally agreed this is as good equipment as is available
or this proezc. Samples of wire marked with the Kingsley Machine have besn
obtained from ihrée cources. Three types of insulating material, PVC, FEP Teflon,
and combination materials were represented in the samples. In all cases tihe

depth of the marking i scsion recduces the insulating wall_ thickness by 3 minimum
oF 29% up to 0% as atcrlinea Ly crols section and microscopic examination.



H. S. Swan -2- 20 February 1964

Samples of wire were marked on the Kingsley Machine as installed by G. E., A. S. D.
Manufacturing. PVC wire was marked using the Kingsley recommended machine settings.
The marking appeared permanent and legible. The marked samples were subjected to
dielectric strength and insulation resistance tests measured under water as speci-
‘fied by MIL-W-16878D. The first two lots of wire failed both tests. An additional
lot was run with reduced heat and pressure settings on the marking machine. The
wire passed dielectric strength and insulation resistance tests; however, cross
"section and microscopic examination showed the depth of the marking impression

“to be up to approximately 70% of the wall thickness.

FEP Teflon wire was also marked using G. E.'s Kingsley Machine. The pressure
and dwell time were reduced to a minimum that would yield an acceptable mark.
Cross section showed a reduced insulation thickness of up to 50% of the wall
thickness. ‘

TFE Teflon was marked using the G. E. "Kingsley" Machine. After marking a heat

setting oven was used to sinter the marking for permanency. The depth of the

marking impression before heat setting was approximately .002 inches. After

heat setting the depth of the impression was not discernible. Exposure to the

heat set operation must be carefully controlled to prevent damage to the insulation.
The tests as made resulted in crystalization of the. Teflon as evidenced by an

" increased stiffness of the wire after heat setting. It is not known if the
crystalization affects the insulation quality. '

Telephone discussions with technical representatives of various wire manufacturers
(five companies) reveal that the degradation is generally recognized. Their
recommendations were to purchase wire either color coded via striping or to have
the wire manufacturers mark the wire during fabrication.  This would assure
compliance to specification and eliminate the need to damage the insulation

-further by processing. None of the wire manufacturers advised in favor of the

hot stamp method and two companies strongly advised against it.

Five companies who are major contractors in the aero-spa e industry have been
contacted. All companies use or have used the Kingsley Machine for marking

wire. One company recognized a problem of insulation damage and discontinued

use of the process. Of the remaining companies the only specification require-
ments &re for legibility and permanency. There are no controls employed to limit
the extent of the insulation damage other than visual inspection.

Literaturs deseribing various types of wire and its recommended usage has been
obtained from wire and insulation manufacturers and from the wire users. The
following points are brought out in this literature:

1. An outside coating is often used over the basic insulation. The
" purpose of the coating is to offer increased wear or abrasion strength.
Hot stamp marking cuts through this coating.

2. Irnsulated wire cold flows if the insulation is subject to compression
¢w h as against another part or at a cabling tie. The cold flow action
cculd further degrade the insulation at a marked area.

2. Envirommental :onditions can cause embrittlement and cracking of wire
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3. (Cont.)

insulation. Previous damage to the insulation would contribute to this
‘condition. ; -

Discussion with the "Kingsley Machine Co." representatives shows that they do

not consider the degradation to be a problem. They feel that the depth of the
marking impression can be controlled adequately by proper set up and use of

their machines. They generally recognize that the depth of the marking impression
will be from .00l to .Q03 inches.

Because of the damage to insulation caused by the hot stamp proress, it is
recommended that this method be avoided wherever possible.when it is found

ne essary to identify wires and if thé hot stamp process is used, the specifi-
cations should require a dielectric strength and insulation re51stance test to
meet the requirements of MIL- W—16878, after marking. -

As an alternate to hot stamp wire marking, the following are suggested methods
of wire identification:

1. A short length of sleeve carrying the requ1red marking can be placed
over the wire.

2. Purchase of colored wire and a color code method of identification.
3. Ink printing of the desired marking by the wire manufacturer.

. Identifying adhesive markers.

I

Je

Employ ink stamp method of wire marking wherever possible.

Do -
Manufacturing Processes‘




